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DETAILED ACTION 

Response to Arguments 

Applicant's arguments with respect to claims 9 and 16 have been considered but 
are moot in view of the new ground(s) of rejection. 



Claim Objections 

Claim 4 is objected to because of the following informalities: The limitation "that 
the second area" should be changed to the second area and the limitation "that Y is b" 
should be changed to Y is b . Appropriate correction is required. 



Claim 11 is objected to because of the following informalities: The limitation "the 
charges" has no antecedent basis and is assumed to mean the electrical charges . 
Appropriate correction is required. 



Claim Rejections - 35 USC §112 

The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claim 13 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. 
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Regarding claim 13, the phrase "if the" renders the claim indefinite because it is 
unclear whether the limitations following the phrase are part of the claimed invention. 
See MPEP§ 2173.05(d). 



Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 3-5. 7-11. and 13-18 are rejected under 35 U.S.C. 103(a) as being 

unpatentable over Leonard et al. (US Patent 7,034,272 B1) hereinafter referenced 

as Leonard in view ofEberhard et al. (US Patent 5,355,309) hereinafter referenced 

as Eberhard. 

Regarding claim 9, Leonard discloses a method and apparatus for evaluating 
integrated circuit packages having three dimensional features. In addition, Leonard 
discloses at least one light source (12) that emits light towards the object, which reads 
on claimed, "at least one light source that emits light towards the object", as 
exhibited in figures 2 and 3. 

In addition, Leonard discloses a sensor (10) comprising a first area of pixels 
(38,40) having a first degree of resolution, the first area imaging three-dimensional 
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geometrical characteristics of the object; and a second area of pixels (42) having a 
second degree of resolution, the second area imaging two-dimensional characteristics 
of the object (balls, leads, edges, and corners), wherein the first area of pixels (38,40) 
and the second area of pixels (42) absorb electro-magnetic radiation from the object 
(26) and to convert the electro-magnetic radiation into electrical charges, which reads 
on claimed, "a sensor comprising a first area of pixels having a first degree of 
resolution, the first area imaging three-dimensional geometrical characteristics of 
the object; and a second area of pixels having a second degree of resolution 
different from the first degree of resolution, the second area having two- 
dimensional characteristics of the object, wherein the first area of pixels and the 
second area of pixels absorb electromagnetic radiation from the object and 
convert the electromagnetic radiation into electrical charges", as disclosed in 
column 12 lines 23-47 and exhibited in figures 3, 10, and 17. 

However, Leonard fails to explicitly disclose that the second area of pixels has a 
higher degree of resolution different from the first degree of resolution. However, the 
examiner maintains that it was well known in the art to provide "a second area of 
pixels having a second degree of resolution different from the first degree of 
resolution", as taught by Eberhard. 

In a similar field of endeavor Eberhard discloses a cone beam spotlight using 
multi-resolution area detector. In addition, Eberhard discloses using an image sensor 
with a high resolution part and a low resolution part for 3-D imaging, wherein the high 
resolution part is used to image the small specific parts of interest of an object which 
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reads on claimed, "a second a second area of pixels having a second degree of 
resolution different from the first degree of resolution", as disclosed in column 7 
lines 25-68, and exhibited in figures 1 and 3. 

Leonard teaches using an imager with two sections, one for imaging smaller 
specific 2D characteristics such as balls, edges, leads, and corners of an IC and one for 
imaging the 3D characteristics in a much broader perspective. Eberhard teaches a 
multiresolution sensor wherein the high resolution part of the sensor is used to image 
the details of the object, while the lower resolution part of the sensor is used to image 
the object in a broader sense. Therefore, it would have been obvious to one of ordinary 
skill in the art to apply the technique of using high resolution to image the details of an 
object and lower resolution to image the other aspects of the object, as taught by 
Eberhard, to the sensor (10) of Leonard so that the pixel area (42) has a higher 
resolution than the pixel area (38,40) to achieve the predictable result of imaging the 
details of the object such as balls, edges, leads, and corners with better accuracy. In 
addition, simply increasing the resolution of the pixel area (42) of Leonard is not 
dependent on any other aspect of the device. 

Regarding claim 10, Leonard and Eberhard, the combination, discloses 
everything claimed as applied above (see claim 9), in addition, Leonard discloses an 
output register (34) arranged to read out the charges received in the sensor (10), which 
reads on claimed, "an output register arranged to read out the charges received in 
the sensor", as exhibited in figures 5-8. 
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Regarding claim 11, Leonard and Eberhard, the combination, discloses 
everything claimed as applied above (see claim 9), in addition, Leonard discloses at 
least two output registers (34) arranged to read out the charges received in the sensor 
(10), which reads on claimed, "at least two output registers arranged to read out the 
charges received in the sensor", as exhibited in figures 5-8. 

Regarding claim 13, Leonard and Eberhard, the combination, discloses 
everything claimed as applied above (see claim 11), however, the combination fails to 
explicitly disclose that the second area of the sensor is provided with color filters 
wherein each color has a separate output register. However, the examiner takes official 
notice of the fact that it was well known in the art at the time of the invention to provide 
"wherein if the second area of the sensor is provided with color filters, each color 
picked up has a separate output register". 

The combination teaches a CMOS sensor used to capture the 3D and 2D 
images. Color filters in CMOS image sensors such as Bayer filter arrays are well known 
in the art. In addition, splitting the colors up so that each color has a separate output 
register is well known in the art. Therefore, it would have been obvious to one of 
ordinary skill in the art to provide color filters over the 2D area of the image sensor to 
achieve the predictable result of capturing color data, since capturing the 2D information 
in color is in no way dependent on the other aspects of the device, and to apply the 
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technique of providing each color with a separate output register to achieve the 
predictable result of a quicker readout. 

Regarding claim 14, Leonard and Eberhard, the combination, discloses 
everything claimed as applied above (see claim 10), in addition, Leonard discloses an 
A/D converter (30) arranged to convert the electrical charges from an analog to a digital 
format, wherein the output register (34) is a digital output register, which reads on 
claimed, "an A/D converter arranged to convert the electrical charges from an 
analog to a digital format, wherein the output register is a digital output register", 
as exhibited in figures 4 and 5. 

Regarding claim 15, Leonard and Eberhard, the combination, discloses 
everything claimed as applied above (see claim 9), in addition, Leonard discloses an 
image/signal processing unit arranged to analyze the electrical charges, which reads on 
claimed, "an image/signal processing unit arranged to analyze the electrical 
charges", as exhibited in figures 7 and 8. Specifically, Leonard discloses a separate 
processor may analyze the image as disclosed in column 5 lines 29-46. 

Regarding claim 16, Leonard discloses a method and apparatus for evaluating 
integrated circuit packages having three dimensional features. 

In addition, Leonard discloses a first area of pixels (38,40) having a first degree 
of resolution, the first area imaging three-dimensional geometrical characteristics of the 
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object; and a second area of pixels (42) having a second degree of resolution, the 
second area imaging two-dimensional characteristics of the object (balls, leads, edges, 
and corners), wherein the first area of pixels (38,40) and the second area of pixels (42) 
absorb electro-magnetic radiation from the object (26) and to convert the electro- 
magnetic radiation into electrical charges, which reads on claimed, "a first area of 
pixels having a first degree of resolution, the first area imaging three-dimensional 
geometrical characteristics of the object; and a second area of pixels having a 
second degree of resolution different from the first degree of resolution, the 
second area having two-dimensional characteristics of the object, wherein the 
first area of pixels and the second area of pixels absorb electromagnetic radiation 
from the object and convert the electromagnetic radiation into electrical 
charges", as disclosed in column 12 lines 23-47 and exhibited in figures 3, 10, and 17. 

However, Leonard fails to explicitly disclose that the second area of pixels has a 
higher degree of resolution different from the first degree of resolution. However, the 
examiner maintains that it was well known in the art to provide "a second area of 
pixels having a second degree of resolution different from the first degree of 
resolution", as taught by Eberhard. 

In a similar field of endeavor Eberhard discloses a cone beam spotlight using 
multi-resolution area detector. In addition, Eberhard discloses using an image sensor 
with a high resolution part and a low resolution part for 3-D imaging, wherein the high 
resolution part is used to image the small specific parts of interest of an object which 
reads on claimed, "a second a second area of pixels having a second degree of 
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resolution different from the first degree of resolution", as disclosed in column 7 
lines 25-68, and exhibited in figures 1 and 3. 

Leonard teaches using an imager with two sections, one for imaging smaller 
specific 2D characteristics such as balls, edges, leads, and corners of an IC and one for 
imaging the 3D characteristics in a much broader perspective. Eberhard teaches a 
multiresolution sensor wherein the high resolution part of the sensor is used to image 
the details of the object, while the lower resolution part of the sensor is used to image 
the object in a broader sense. Therefore, it would have been obvious to one of ordinary 
skill in the art to apply the technique of using high resolution to image the details of an 
object and lower resolution to image the other aspects of the object, as taught by 
Eberhard, to the sensor (10) of Leonard so that the pixel area (42) has a higher 
resolution than the pixel area (38,40) to achieve the predictable result of imaging the 
details of the object such as balls, edges, leads, and corners with better accuracy. In 
addition, simply increasing the resolution of the pixel area (42) of Leonard is not 
dependent on any other aspect of the device. 

Regarding claim 17, Leonard and Eberhard, the combination, discloses 
everything claimed as applied above (see claim 16), in addition, Leonard discloses the 
three-dimensional geometrical characteristics include, width, height, and volume, which 
reads on claimed, "wherein the three-dimensional geometrical characteristics 
include width, height, and volume", as exhibited in figures 7-9. 
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Regarding claim 18, Leonard and Eberhard, the combination, discloses 
everything claimed as applied above (see claim 16), in addition, Leonard discloses the 
two-dimensional characteristics include structural orientation (corners, edges) and 
position, which reads on claimed, "wherein the two-dimensional characteristics 
include [features which are representative of defects], structural orientation, and 
position", as disclosed in column 12 lines 23-47. 

However, the combination fails to explicitly disclose that the two-dimensional 
characteristics include cracks, structural orientation, and position. However, the 
examiner takes official notice of the fact that it was well known in the art at the time of 
the invention to specifically provide "wherein the two-dimensional characteristics 
include cracks". 

The combination teaches an image sensor with that can capture two-dimensional 
characteristics representative of a defective IC, but not specifically cracks on the IC. 
Cracks are well known to be indications of defective ICs. Therefore, it would have been 
obvious to one of ordinary skill in the art to provide that the two-dimensional 
characteristics include cracks for the purpose of finding defects to efficiently reject an IC 
defects before processing as disclosed in column 12 lines 23-26. 

Regarding claim 3, Leonard and Eberhard, the combination discloses everything 
claimed as applied above (see claim 16), however, the combination fails to explicitly 
disclose "wherein at least one of the two areas is provided in its entirety or 
partially with color filters in order to image the object in color". However, the 
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examiner takes official notice of the fact that it was well known in the art at the time of 
the invention to provide "wherein at least one of the two areas is provided in its 
entirety or partially with color filters in order to image the object in color". 

The combination teaches using a CMOS image sensor to capture 3D and 2D 
image characteristics. Using a color filter such as a Bayer filter with CMOS image 
sensors to produce a color image is well known in the art. Therefore it would have been 
obvious to one of ordinary skill in the art to provide a color filter over the CMOS image 
sensor or a part of the image sensor to achieve the predictable result of capturing color 
data. 

Regarding claim 4, Leonard and Eberhard, the combination, discloses everything 
claimed as applied above (see claim 16), however, Leonard fails to explicitly disclose 
"wherein the first area is designed as a matrix having N rows and M columns, that 
the second area is designed as a matrix having X rows and Y columns and that Y 
is b multiplied by M columns, where b is an integer greater than zero". However, 
the examiner maintains that it was well known in the art to provide "wherein the first 
area is designed as a matrix having N rows and M columns, that the second area 
is designed as a matrix having X rows and Y columns and that Y is b multiplied 
by M columns, where b is an integer greater than zero", as taught by Eberhard. 

In addition, Eberhard discloses wherein the first area (12) is designed as a matrix 
having N rows and M columns, that the second area is designed as a matrix having X 
rows and Y columns and that Y is b multiplied by M columns, where b is an integer 
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greater than zero, which reads on claimed, "wherein the first area is designed as a 
matrix having N rows and M columns, that the second area is designed as a 
matrix having X rows and Y columns and that Y is b multiplied by M columns, 
where b is an integer greater than zero", as exhibited in figure 1 . 

Leonard teaches using an imager with two sections, one for imaging smaller 
specific 2D characteristics such as balls, edges, leads, and corners of an IC and one for 
imaging the 3D characteristics in a much broader perspective. Eberhard teaches a 
multiresolution sensor wherein the high resolution part of the sensor is used to image 
the details of the object, while the lower resolution part of the sensor is used to image 
the object in a broader sense. Therefore, it would have been obvious to one of ordinary 
skill in the art to apply the technique of using high resolution to image the details of an 
object and lower resolution to image the other aspects of the object, as taught by 
Eberhard, to the sensor (10) of Leonard so that the pixel area (42) has a higher 
resolution than the pixel area (38,40) to achieve the predictable result of imaging the 
details of the object such as balls, edges, leads, and corners with better accuracy. In 
addition, simply increasing the resolution of the pixel area (42) of Leonard is not 
dependent on any other aspect of the device. 

Regarding claim 5, Leonard and Eberhard, the combination, discloses everything 
claimed as applied above (see claim 4), Leonard discloses the surface (36) with the IC 
package is moved with respect to the sensor (10), in column 6 lines 31-67. However, 
the combination fails to explicitly disclose that time delay integration is used on the 
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second area. However, the examiner takes official notice of the fact that it was well 
known in the art at the time of the invention to provide "wherein time delay integration 
is used on the second area". 

The combination teaches a sensor which has a high resolution 2D imaging 
section and a low resolution 3D imaging section wherein the surface with the IC 
package is moved with respect to the sensor. Images of a moving object taken using 
time delay integration are well known in the art. Therefore, it would have been obvious 
to one of ordinary skill in the art to provide that the 2D imaging section captures images 
using time delay integration for purpose of improving the signal to noise ratio. 

Regarding claim 7, Leonard and Eberhard, the combination, discloses everything 
claimed as applied above (see claim 16), in addition, Leonard discloses wherein the first 
area (38,40) and the second area (42) are arranged parallel in a transverse direction as 
two separate units, which reads on claimed, "wherein the first area and the second 
area are arranged in parallel in a transverse direction as [two separate units]", as 
exhibited in figure 10. However, the combination fails to explicitly disclose that the two 
areas are one integral unit. However, the examiner takes official notice of the fact that it 
was well known in the art at the time of the invention to provide "one integral unit". 

The combination teaches a sensor with two separate areas as two separate 
units. Sensors with multiple areas as one integral unit are well known in the art. 
Therefore, it would have been obvious to one of ordinary skill in the art to apply the 
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technique of providing the multiple sensor areas as an integral unit to achieve the 
predictable result of taking up less space. 

Regarding claim 8, Leonard and Eberhard, the combination, discloses everything 
claimed as applied above (see claim 16), in addition, Leonard discloses wherein the first 
area (38,40) and the second area (42) are arranged parallel in a transverse direction as 
two separate units, which reads on claimed, "wherein the first area and the second 
area are arranged in parallel in a transverse direction as two separate units", as 
exhibited in figure 10. 

Claim 12 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Leonard in view of Eberhard further in view ofAoyama (US Patent 6,320,618 B1). 

Regarding claim 12, Leonard and Eberhard, the combination, discloses 
everything claimed as applied above (see claim 11), however, the combination fails to 
explicitly disclose the first and second areas of the sensor are each read out on a 
separate output register. However, the examiner maintains that it was well known in the 
art to provide "wherein the first area and the second area of the sensor are each 
read out on a separate output register", as taught by Aoyama. 

In a similar field of endeavor Aoyama discloses s semiconductor image sensor 
with a plurality of different resolution areas. In addition, Aoyama discloses the first area 
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(103) and the second area (101) of the sensor (fig. 6) are each read out on a separate 
output register (1 1 ) which reads on claimed, "wherein the first area and the second 
area of the sensor are each read out on a separate output register", as exhibited in 
figure 6. 

The combination teaches an image sensor wherein a first area of the image 
sensor is low resolution and captures 3D image profiles, and a second area is high 
resolution and captures 2D image profiles, wherein the two separate profiles are 
outputted to a shift register. Aoyama teaches an image sensor with a first area having 
low resolution and a second area having high resolution wherein each area has a 
separate shift register. Therefore, it would have been obvious to one of ordinary skill in 
the art to apply the technique of using two separate shift registers for the two image 
profiles of the combination to achieve the predictable result of a quicker read out. 

Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Leonard in view ofEberhard further in view of Spears et al. (US Patent 7,027,193 
B2) hereinafter referenced as Spears. 

Regarding claim 6, Leonard and Eberhard, the combination, discloses everything 
claimed as applied above (see claim 16), however, the combination fails to explicitly 
disclose "wherein at least one of the areas is provided with filters for different 
wavelengths in order to minimized crosstalk". However, the examiner maintains 
that it was well known in the art to provide "wherein at least one of the areas is 
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provided with filters for different wavelengths in order to minimized crosstalk", as 

taught by Spears. 

In a similar field of endeavor Spears discloses a controller for photosensor array 
with multiple different sensor areas. In addition, Spears discloses wherein at least one 
of the areas is provided with filters (IR filter) for different wavelengths in order to 
minimize crosstalk, which reads on claimed, "wherein at least one of the areas is 
provided with filters for different wavelengths in order to minimize crosstalk", as 
disclosed in column 4 lines 32-33. 

The combination teaches an image sensor with different sensor areas. Spears 
teaches an image sensor with different sensor areas wherein one of the areas filters for 
a different wavelength. Therefore, it would have been obvious to one of ordinary skill in 
the art to apply the technique of filtering the IR light out of one of the sensors to achieve 
the predictable result of blocking unwanted light. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to PAUL BERARDESCA whose telephone number is 
(571)270-3579. The examiner can normally be reached on Mon- Fri 8:30am-6:00pm 
EST (Alternate Fri). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Sinh Tran can be reached on (571 )272-7564. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Paul Berardesca 
Examiner 
Art Unit 2622 

/P. B./ 

Examiner, Art Unit 2622 
December 19, 2008 



/Sinh N Tran/ 

Supervisory Patent Examiner, Art Unit 2622 



